The present study aimed to investigate the effects of different levels of dietary supplementation of rocket (Eruca Sativa) seeds, carrot (Daucus Carota L) seeds or bay laurel (Bay laurel Nobilis L)., leaves and their mixed between them on some reproductive and productive traits, antioxidant status of doe rabbits and their offspring's, during the pregnancy and lactation periods, under the same conditions.Forty eight New Zealand White (NZW) doe rabbits about 6-7 months old (2.890-3.070 kg) were randomly allotted to eight dietary groups (6 rabbits in each treatment group). The first group was fed a basal diet as control group,(T1); while the experimental second to eighth groups were fed the basal diet supplemented with 1.0% rocket seed (T2); 1.0% carrot seed (T3); 1.0% bay laurel leaf (T4); 0.5% rocket seed+0.5% carrot seed (T5); 0.5% carrot seed+0.5% bay laurel leaf (T6); 0.5% rocket seed+0.50% bay laurel leaf (T7) and 0.33% rocket seed+0.33% carrot seed+0.33% bay laurel leaf (T8), respectively. The experimental period lasted for 16 weeks.
receiving bay leaves in their diets and enhanced plasma TAC (Casamassima et al., 2017) .
Carrot plants (Daucus Carota L) have also a unique combination of three flavonoids: kaempferol, quercetin and luteolin ( Ching and Mohamed, 2001 & Horbowicz, et al., 2008) . They are also rich in other phenols, including chlorogenic, caffeic and β-hydroxybenzoic acids along with numerous cinnamic acid derivates. Seeds of carrot caused to decrease of cholesterol and have anti-bacterial, anti-fungal, anti-inflammatory and wound healing benefit, (Da Silva Dias 2014) . Muralidharam et al. (2008) observed that levels of serum aspartame transaminase, alanine transaminase and lactate dehydrogenase were significantly lower in carrot seed extract fed rats. Moreover, Singh et al. (2010) observed that rats fed with carrot seeds showed a significant rise in levels of antioxidant enzymes such as SOD, catalase, and glutathione peroxidase as compared with the control group of rats.
Therefore, this study aimed to compare more correctly the single and mixed effects on reproductive and productive performance of does rabbits and their offspring's, as well as, antioxidant activities, during the pregnancy and lactation periods of four commercially available natural feed additives as Rocket (Eruca Sativa) seeds and carrot (Daucus Carota L) seeds or Bay laurel Nobilis L. leaf and their mixed between them, under the same conditions.
MATERIALS AND METHODS
The experimental work of this study was carried out at El Nobaria Animal Production Research Station, Behara Governorate, Animal Production Research Institute, Egypt. It was started in April, 2017 and lasted for 16 weeks.
A total of forty eight New Zealand White (NZW) does at maturation age (6 -7 month), weighing 2.890-3.070 kg were equally divided into 8 experimental treatments ( 6 does in each treatment group) to study the response \of doe rabbits and their litters to dietary supplementation with Rocket (Eruca Sativa) seeds and carrot (Daucus Carota L) seeds or Bay laurel (Nobilis L.) leaves in according to the following treatments order Treatment 1: Basal diet as a control group (T1). Treatment 2: Control + 1.0% rocket seeds (T2). Treatment 3: Control + 1.0% carrot seeds (T3). Treatment 4: Control + 1.0% bay laurel leaves (T4). Treatment 5: Control + 0.5% rocket seeds+0.5% carrot seeds (T5). Treatment 6: Control + 0.5% carrot seeds+0.5% bay laurel leaves (T6).
Treatment 7: Control + 0.5% rocket seeds+0.50% bay laurel leaves (T7). Treatment 8: Control + 0.33% rocket seeds+0.33% carrot seeds+0.33% bay laurel leaves (T8).
All animals were kept under the same environmental and managerial conditions. Mating was carried out at random between does and bucks and each doe was transformed to the buck's cage to be mated and returned back to its cage after mating. Each doe was palpated 10 days thereafter to detect pregnancy. Those, which failed to conceive, were returned to mating-buck at the day of test. The experimental rabbits were allotted in a windowed house. Flat desk cages (60 x 55 x 40 cm) provided with galvanized nests for does, feeders and drinker nipples. All kindling kits were remained in the nests with their dams for suckling from birth up to weaning at 28 days of age.
The basal ration was formulated and pelleted to meet the nutrient requirements of rabbits according to NRC (1977) . The ration was offered to rabbits ad libitum. The ingredients and chemical composition of the pelleted ration are shown in Table 1 . The samples of pelleted ration was analyzed for crude protein (CP), crude fiber (CF), ether extract (EE), nitrogen-free extract (NFE) and ash according to A.O.A.C. (2003) .
Body weight and feed intake of each doe rabbits during pregnancy and lactation periods were recorded weekly. Milk yield was estimated day after day by the difference in doe weight before and after suckling that occurred once every test day. The decrease in mother weight was considered as the milk yield. Litter size, litter weight (g) at birth and weaning were recorded as mass product/doe; pre-weaning survival rate (%) recorded too.
Blood plasma samples were withdrawn from ear vein at two phases; 1) at 18 day of pregnancy and 2) at 18 day of lactation (peak of milk production). Blood samples were collected from the ear vein of all does and immediately placed on ice in heparinized tubes. Plasma was separated by centrifugation at 1500 rpm for 10 min. and stored at -60 o C. Thiobarbituric acid-reactive substances (TBARs) were measured using the method of Tappel and Zalkin (1959) . Blood plasma glutathione peroxidase (GPx) activity assayed using the method of Chiu et al., (1976) . Superoxide dismutase (SOD) activity was assayed according to Misra and Fridovich (1972) . Total antioxidant capacity (TAC) was determined according to Diamond Biodiagnostic, Egypt. Also, the following blood plasma hormones were analyzed; Concentrations of total Triiodotyronine (T3), Estradiol (E2), and Progesterone (P4) in blood plasma were determined by means of duplicate determinations using commercial kits for clinical use in humans (El Borg Laboratories, Alexandria, Egypt).
Table1. Ingredients and chemical analysis of the experimental diets.
Ingredients
Experimental groups  T1  T2  T3  T4  T5  T6  T7 Molasses 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 Limestone 1.00 1.00 1.00 1.00 1.00 1.00 
Statistical Analysis:
Data were analyzed by Completely Randomized Design according to Sendecor and Cochran (1982) using the General Linear Models of SAS (2001) as following statistical model:
Where, Y ij is the value measured, μ is the overall mean effect, T i is the i th diet effect and ε ij is the random error associated with the j th rabbits assigned to the i th diet. Significant differences of P<0.05 between means were determined using Duncan's Multiple Range Test (Duncan, 1955) .
RESULTS AND DISCUSSION

Body weight of does
Body weights of doe rabbits as affected by studied feed additives displayed in Table 2 . Results show that average doe body weight during pregnancy and lactation were significantly (P-0.05 and 0.01) affected by studied feed additives, except for weaning day, respectively. Improved body weight (P=0.05) before parturition day was detected due to the addition all supplemented feed additives as compared with control group. Body weight after parturition day followed a downward trend when compared with the initial body weight of all the experimental treatment.
However, addition different feed additives in doe rabbit's diets significantly (P≤0.002) gave higher body weights than those higher than those fed the control diet. Ibrahim (2005) showed that growing rabbits that fed diets including 0.5% and 1% rocket seed or 1% bay laurel leaf growth performance significantly (P<0.05) increase in comparison with control group. These improvements may be attributed to the properties of this material that act not only as antibacterial, antiprotozoal and antifungal but also as antioxidant (Bradley, 1992; Leung and Foster, 1996 and Zeweil et al., 2008) . The decrease in body weight after parturition may be due to that low circulating levels of leptin and glucose immediately after kindling are related to that body energy stores are depleted by pregnancy or that no energy is available for body tissue deposition due to the very low feed intake at kindling (Parigi Bini et al., 1990a; Houseknecht and Spurlock, 2003; Xiccato et al., 2005) . Also, addition different levels of feed additives may be able to retrieve body condition, reduced physiological stress of lactation on the does, as well as, reducing the demand on the body reserves of does.
During lactation period, body weight of rabbits fed diets supplemented with different feed additives was significantly (P≤0.01) higher as compared with control group at 1 st day of lactation period. At weaning day body weight of doe's rabbits fed on diets including different levels of feed additives did not lose weight as compared with control group. In this respect and during lactation, the doe's body is subjected to a marked reduction in energy reserves following the mobilization of fat deposits (Pascual et al., 2000b (Pascual et al., , 2003 . Unlike in treatment group addition additives help this energy loss remains constant throughout lactation (Parigi Bini et al., 1990b) and no recovery is observed during the final phase due to the milk energy output, which remains high even after 25-30 days of lactation. However, El-Tohamy and found that the replacement of rocket meal to 50% crude protein level of soybean meal showed significant augmentation in the performance of rabbits. Similar trend obtained by El-Nomeary et al., (2015) who found that growth performance was improved significantly when growing rabbits fed on diet supplemented with 3% rocket seeds meal for 68 days.
Total feed intake of does
Data on the effect of studied treatments on total feed intake is presented in Table 2 . Total feed intake of doe's rabbit during pregnancy and lactation periods were significantly higher (P≤0.01and P≤0.05) in tested groups as compared to control. The highest feed consumption were by does supplied with 0.5% carrot seeds+0.5% bay laurel leaves and 0.33% rocket seeds+0.33% carrot seeds+0.33% bay laurel leaves during pregnancy period.
In this concern, Ibrahim (2005), who found that daily feed intake for growing rabbits, received either rocket or bay laurel leaf at the level of 0.5 and 1% increased significantly as compared to the control group, which may be due to its beneficial effect for stimulating and activating the digestive system by improving the diet palatability and enhancing appetite.
During lactation period rabbit doe supplied with 1.0% rocket seed. (0.5% rocket seed+0.50% bay laurel leaf) and (0.33% rocket seed+0.33% carrot seed+0.33% bay laurel leaf) in their diet caused to increase (P= 0.0001) in total feed intake of does in comparison with other treatments and does fed the control diet. In this term El-Nomeary et al., (2016) found that growth performance were improved significantly when rabbits were fed on diet supplemented with black cumin (Nigella sativa), mustard (Sinapis alba), sesame (Sesamum indicum) and rocket (Eruca sativa) seeds meals as feed additives for 68 days. Such improvement of tested materials may be attributed to the properties of those materials that could be considered as anti-bacteria, anti-protozoal, anti-fungal and anti-oxidants.
Thus, such assimilation didn't affect the palatability and voluntary feed intake in rabbits.
3-Milk yields of does
Milk production (g) of does during lactation periods were significantly affected by feed additives supplementation as compared to the control (Table 3) . Does rabbit supplied with 1.0% carrot seed. 1.0% bay laurel leaf, (0.5% rocket seed+0.50% bay laurel leaf), (0.33% rocket seed+0.33% carrot seed+0.33% bay laurel leaf), in their diets constantly had a higher caused milk yield in comparison with other. Meanwhile, addition 1.0% rocket seed in doe feed caused to increase significantly ((P=0.05) milk yield during mid lactation at 3 rd week when compared with control group. Also, addition of 0.5% carrot seed+0.5% bay laurel leaf in doe feed caused to increase significantly ((P=0.05) milk yield, during mid lactation at 4 th week when compared to control group. This could be due to that these additive improved secretions of metabolic hormones are altered in lactating does to favor mobilization of body reserves to support milk production. This improvement returned to the feed additives (rocket and carrot seed or bay laurel leaf) have high nutrient of vitamin A, betacarotene (Rinzler 1990 ) and vitamin C (Barillari et al., (2005) , Abdel-Khalek et al., (2008) indicated that vitamin C and E or their combination had the highest values for milk production during all lactation periods.
4-Biomarkers of antioxidant of does
Effects of different feed additives (rocket seed and carrot seed or bay laurel leaf) on blood plasma antioxidant constituents of total antioxidant activity TAC, (mmol/l), superoxide dismutase SOD (u/l), glutathione peroxidase GPx (u/l) and thiobarbituric acid reactive substances TBARs, (µmol/ml) at 18 day mid pregnancy and lactation periods of does rabbits are presented in Table 3 .
Generally, during pregnancy all studied additives improved the TAC, SOD, GPx values as compared to the control; however, the response was not significant for all treatments. Hence, all additive managed to decrease significantly (P=0.05) the TBARs as compared the control. As during pregnancy values of TAC, SOD, GPx and TBARs during lactation following the same trend, where all feed additives enhanced the oxidation of blood plasma compared to the control. Pregnancy is a period in life when oxidative stress can be expected due to a high energy demand and increased oxygen requirement (Ganong, 2005) .These results confirm that the antioxidant activity of phenolic compounds in feed additives (rocket seed and carrot seed or bay laurel leaf) is mainly due to their reduction−oxidation (redox) reactions and chemical structure (Hanafi et al., 2010; Da Silva Dias 2014 and Chahal et al., 2017) ). An elevation of various indices of oxidative stress during the physiological course of pregnancy has been shown (Arikan et al., 2001; Djordjevic et al., 2004; Little and Gladen 1999) . During pregnancy, oxidative stress has been associated with reproductive problems such as pre-eclampsia and abortion (Poston and Raijmakers 2004) . Our results regarding antioxidant enzymes (SOD, TAC and GPx ) are in good agreement with those of Casamassima et al., (2017) who reported that plasma TBARs levels were statistically lower in the groups receiving bay laurel leaves while it enhanced TAC, retinol and alfa-tocopherol in rabbit. Moreover, Carocho and Ferreira, (2013) notice that the antioxidant activity exerted by bay laurel leaves could be attributed to the ability of phenol compounds which act as donors of hydrogen, metal chelators and radical scavenger of peroxides and superoxide's.
The importance of these antioxidant enzymes is due to their involvement in the clearance of superoxide and H2O2 to maintain the structure and function of biological membranes (McCord 2000) . SOD plays a role in an antioxidant defense system (Khan1999). Choi et al., (2010) reported that GPx was effective in converting the oxidized glutathione into reduced glutathione and in removing H2O2 created by oxidative stress.
5-Blood hormones
Plasma hormones as Triiodothyronine (T3), Estradiol (E2) and Progesterone (P4) at 18 day mid pregnancy and lactation periods as affected by studied different levels of feed additives (rocket seed and carrot seed or bay laurel leaf) are presented in Table 4 .
Almost for all studied feed additives during pregnancy and lactation, and with exceptions, there were significant increases in blood plasma of studied hormones compared to the control group. The most noticeable increase was in individual supplementation groups compared to combination groups. The increase in the concentration of E2 in groups under feeding additives (rocket seed and carrot seed or bay laurel leaf) may be due to changes in follicular steroidogenesis and circulating steroid concentrations (Novak et al., 2003) . Also, Mao et a., (1999) supported these results. They reported that nutrition may influence reproductive performance by number of mechanisms, including central effects on gonadotropin secretion. Pharmacological studies showed that carrot seeds exhibit anti-fertility properties in females (Bhatnagar, 1995 and Majundar et al., 1998) . In most mammals the progesterone (P4) secreted during pregnancy inhibits oestrus and the pregnant female refuses to mate, but a pregnant doe may accept mating throughout the pregnancy period. In the otherside, from the third to the 15th day after mating the progesterone rate continues to increase, then remains stationary and finally drops rapidly before parturition, Lebas et al., (1997) .
Progesterone hormone level in blood plasma of pregnant does increased with the progress of pregnancy period reaching the highest level at day-14 of pregnancy and decreased thereafter (Gad Allah et al., 2005) . This trend was similar to that shown by Meshreky and Metry (2000) and Ubilla et al. (2000) .
Milk synthesis depends on prolactin, a lactogenic hormone. During pregnancy prolactin is inhibited by the oestrogens and by progesterone, Lebas et al., (1997) . Lower blood T3 concentration could reduce the rate of oxidation and the rate of continuous breakdown and formation of protein and fat in the most, if not all mammary tissue (Riis and Madsen, 1985) . In this context Todini et al., (2007) explain that during gravidity in all mammalian species increased thyroid activity and blood hormone levels.
6-Litter performances of does
Performance and survival rate (%) of litters as affected by studied feed additives are displayed in Table 4 . Results show that litter size at birth was not significantly affected by studied feed additives. Improved litter weight (P=0.005) at birth was detected due to the additives tried, especially feeding diets with 1.0% bay laurel leaf (T4) and 0.33% rocket seed+0.33% carrot seed+0.33% bay laurel leaf (T8). The significant higher litter weight may be due to the link metabolic status and neuroendocrine improve of growth and reproduction that may be altering by endocrine function during periods of supplementation, feed additives and lactation (Barb et al., 2001) . Litter size at weaning was significantly (P<0.01) higher in all experimental feed additives when compared with control group. Does supplied at levels 0.33% rocket seed+0.33% carrot seed+0.33% bay laurel leaf in their diet resulted in a significant increase in litter weight at weaning followed by the rest of experimental treatments as compared to the control group. The same trends were observed in weight gain of litters does fed diets supplemented with different feed additives. Thus, litter weight at this time would expect to be a useful index for lactational performance (Knight et al., 1986) . Thus, the increase in their weight gain may be due to the increase in milk yield (Table 3) . In this connection, Lebas et al. (1986) found close correlation between rabbit weight at 21 days and milk production between day 0 and day 21 (r = 0.92). On the other hand, Afifi et al., (1973) and El-Kelawy (1993) postulated that the mean bunny weight at birth or at weaning decreased with the increase of litter size at birth. The apparent increase in litter weight may be due to the increase of growth rate of offspring during lactation. Means of pre-weaning survival rate (%) from birth to weaning age in the treatments groups were 72.6, 100, 100, 95.2, 93.9, 100, 97.3 and 100%, respectively (Table 3 ). The differences between the treatments were significant. This result indicated that feed additives (rocket seed and carrot seed or bay laurel leaf) supplementation reduced mortality rate from birth to weaning age and this reduction may be due to the increase in the defense mechanism system in these treatments.
Conclusively, the findings of this study demonstrated that dietary supplementation of feed additives rocket seeds and carrot seeds or Bay leaves individually or in combinations improved productive performance, antioxidant status hormone function during pregnancy and lactation period of doe rabbits. Moreover, feed additives have a high antioxidant capacity or are good antioxidant properties, especially for stressed doe rabbits.
In the present study on rabbits the best results were obtained supplementing 0.33% rocket seed+0.33% carrot seed+0.33% bay laurel leaf/ diet of litter weight at weaning. 
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